MOVABLE SIDE STEP FOR A VEHICLE 



TECHNICAL FIELD 

The present invention relates to a side step, and more 
particularly to a movable side step for a vehicle, enabling 
it to be automatically moved in forward and backward 
according to the opening/shutting of a side door of a vehicle. 

BACKGROUND ART 

Generally, the bottom surface of commercial vehicles or 
recreational vehicles, which many passengers get into, is 
higher than that of passenger cars. Accordingly, it is 
difficult for people such as children or the old and the weak 
to get into or get out of the vehicles. To solve this problem, 
as an auxiliary foothold, a side step is installed onto the 
lower portion of the side door of the commercial vehicle or 
the recreational vehicle in order to protrude outward from 
the side door thereof. 

A sample of a conventional vehicle equipped with the 
side step is shown in Fig. 12. The conventional vehicle, 
generally, comprises the frame 110 made of metal pipe and 
formed with vertical bending portions 101 and 102 on both 



sides thereof, and a rectangular foothold 120 being 
protrudingly outwardly mounted on the one side of the frame 
110 . 

A predetermined bracket is fixedly attached on the body 
frame or the side member installed on the lower surface of the 
vehicle, and the bending portions 101 and 102 of the frame 110 
are connected to the bracket by a connecting means such as a 
bolt. Thereby, the side step 200 is installed on the vehicle. 

At this time, the foothold 120 of the side step 200 is 
positioned in the intermediate of between the bottom surface 
of the vehicle and the ground so that passengers can easily 
get into or get out of. 

However, the conventional side step should be fixedly 
outwardly protruding from the side door of the vehicle. 
Therefore, when the side step is excessively protruding, a 
car accident may happen. And, when the vehicle is parked, a 
large parking space is required. Further, when the side step 
is insufficiently protruding, it may not be usefully used as 
a foothold. 

DISCLOSURE OF INVENTION 

Therefore, the present invention has been developed to 
solve the above-mentioned problems. It is an object of the 



p resen t invention to provide a movable side step in which it 
can be moved in forward and backward from the lower surface 
of a side door of a vehicle according to the opening/shutting 
of the door and thereby passengers may get into and out of the 
vehicle easily. Further, when the vehicle is driven, since 
the side step does not protrude out of the vehicle, it may be 
prevented from car accidents and thereby driving safety may 
be improved. 

To accomplish the object of the present invention, the 
present invention provides a movable side step for a vehicle 
comprising: a fixing means being connected to a body frame of 
the lower portion of the vehicle; a stepping means being 
connected to the fixing means enabling it to be moved in 
forward and backward; and an operating means for operating 
the stepping means according to the opening/shutting of a 
door of the vehicle. 

In the movable side step, the fixing means comprises a 
front frame and a rear frame being arranged with a 
predetermined distance, wherein the front frame and rear 
frame are provided with an upper roller and a lower roller 
respectively in order to help the moving of the stepping 
means . 

Further, the front frame and rear frame further 
comprises an elastic member being mounted on the upper 



portion of the upper roller of the front frame and on the lower 
portion of the lower roller of the rear frame in order to 
relieve an outer force being applied to the stepping means. 

Further, the stepping means comprises a guide bar being 
interposed between the upper roller and lower roller of the 
front frame and rear frame, and a foothold being connected to 
the front of the guide bar. 

Further, the front frame and rear frame comprises an 
elastic member being mounted on the upper portion of the upper 
roller of the front frame and on the lower portion of the lower 
roller of the rear frame in order to relieve an outer force 
being applied to the guide bar and the foothold. 

Further, the operating means comprises a rotating link 
being rotatably connected to the fixing means, a door 
connecting rod being fixedly connected to one end of the 
rotating link, and a operating member being rotatably 
connected to the other end of the rotating link and connecting 
to the stepping means. 

Further, the operating member comprises an operating 
rod being fixedly connected to the stepping means, an 
operating rod bracket being rotatably connected to the 
rotating link and being movably connected to the operating 
rod, and an elastic member covering the operating rod and 
being blocked to at one end be moved by the operating rod 



bracket . 

Further, the operating means further comprises a door 
connecting bracket being fixedly connected to the door and 
being rotatably connected to the door connecting rod. 

The present invention provides a movable side step for 
a vehicle comprising: a fixing frame being connected to a 
body frame of the lower portion of the vehicle; a connecting 
frame for fixedly connecting said fixing frame; a guide bar 
being connected to the fixing frame enabling to be moved in 
forward and out backward; a foothold being connected to the 
front of the guide bar; a rotating link rotatably connected 
to the intermediate of the connecting frame with a 
predetermined distance; an operating member having one end 
being rotatably connected to the one end of the rotating link 
and the other end being connected to one of the guide bar or 
the foothold; a door connecting rod being fixedly connected 
to the other end of the rotating link; and a door connecting 
bracket being rotatably connected to the door connecting rod 
and being fixedly connected to the door. 

In the movable side step, the fixing frame comprises a 
front frame and a rear frame, wherein the front frame and rear 
frame are fixedly connected to each other by a supporting 
member . 



Further, the front frame and rear frame comprises an 
upper roller and a lower roller in order to help the moving 
of the guide bar. 

Further, the front frame and rear frame further 
comprises an elastic member being mounted on the upper 
portion of the upper roller of the front frame and on the lower 
portion of the lower roller of the rear frame in order to 
relieve an outer force being applied to the guide bar and the 
foothold. 

Further, the operating member comprises an operating 
rod being fixedly connected to one of the guide bar or the 
foothold, an operating rod bracket being rotatably connected 
to the rotating link and being movably connected to the 
operating rod, and an elastic member covering the operating 
rod and being blocked at one end to be moved by the operating 
rod bracket . 

The present invention provides a movable side step for 
a vehicle comprising: two front frames and two rear frames 
being connected to a body frame of the lower portion of the 
vehicle; a supporting member for fixedly connecting the front 
frame and the rear frame; a connecting member for fixedly 
connecting two rear frame each other; a guide bar being 
connected to movably in forward and out backward the front 
frame and rear frame; a foothold being connected to the front 
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of the guide bar; an upper roller and a lower roller being 
installed on the front frame and rear frame to contact the 
upper and lower portion of the guide bar in order to help the 
moving of the guide bar; an elastic member being installed on 
5 the upper portion of the upper roller of the front frame and 
the lower portion of the lower roller of the rear frame in 
order to relieve the outer force being applied to the guide 
bar and the foothold; an elastic link being rotatably 
connected to the intermediate of the connecting frame with a 
10 predetermined distance; an operating rod being fixedly 
connected to one of the guide bar or the foothold; an operating 
rod bracket being rotatably connected to one end of the 
rotating link and being movably connected to the operating 
rod; an elastic member covering the operating rod and being 
15 blocked to be moved by the operating rod bracket; a door 
connecting rod being fixedly connected to the other end of the 
rotating link; and a door connecting bracket being rotatably 
connected to the door connecting rod and being fixedly 
connected to the door. 

20 

BRIEF DESCRIPTION OF DRAWINGS 

Other features and advantages of the present invention 
will become more apparent from the following description 
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taken in connection with the accompanying drawings, wherein: 

Fig. 1 is a schematic overall perspective view of the 
movable side step for a vehicle according to the preferred 
embodiment of the present invention; 

Figs. 2 and 3 are fixing brackets being used to connect 
the side step in Fig . 1 to a body frame or side member installed 
on the lower portion of the vehicle; 

Fig. 4 is a schematic rear perspective view of the front 
frame of the side step in Fig. 1; 

Fig. 5 is a sectional view obtained according to line 

A-A in Fig. 1; 

Fig. 6 is a schematic rear perspective view of the rear 
frame of the side step in Fig. 1; 

Fig. 7 is a sectional view obtained according to line 

B-B in Fig. 1; 

Fig. 8 is a schematic rear perspective view of the 
rotating link of the side step in Fig. 1; 

Fig. 9 is a broken perspective view of the operating 
member of the side step in Fig. 1; 

Fig. 10 is a schematic view showing a state of the side 
step in Fig. 1 when the door of the vehicle is opened; 

Fig. 11 is a schematic view showing a state of the side 
step in Fig. 1 when the door of the vehicle is shut; and 
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Fig. 12 is an overall perspective view of the vehicle on 
which the conventional side step is mounted. 

DESCRIPTION OF THE PREFERRED EMBODIMENT (S) 

5 . 

Hereinafter, the movable side step for a vehicle 
according to the preferred embodiments of the present 
invention will be explained in detail referring to the 
accompanying drawings. 
10 The schematic perspective view of the movable side step 

for a vehicle according to the preferred embodiment of the 
present invention is shown in Fig. 1. 

Two front frames 110 and two rear frames 120, arranged 
with a predetermined distance, are disposed with a 
15 predetermined distance. Further, the front frame 110 and the 
rear frame 120 are fixedly connected to each other by the 
supporting member 131. Further, the front frame 110 and the 
rear frame 120 are connected to a predetermined position of 
the body frame or the side member installed on the lower 
20 portion of the vehicle by the first fixing bracket 210 and the 
second fixing bracket 220 shown in Figs. 2 and 3. 

The guide bar 140 movably passes through the end 
portions of the front frame 110 and the rear frame 120. The 
front frame 110 and the rear frame 120 having the above- 



described structure will be explained in detail later 
referring to Figs. 4 to 7 . 

The guide bar 140 is a type, and the foothold 150 

is installed on the front portion thereof. Further, the lower 
surface of the foothold 150 is supported by the foothold 
fixing rod 151 being fixedly connected to the guide bar 140. 

The slip preventive member such as a rubber plate is 
attached on the upper surface of the foothold 150 in order that 
passengers are prevented from being slipped. 

Two rear frames 120 are connected to each other by the 
connecting frame 130. 

The fixing shaft 132 is fixedly connected to the 
intermediate of the rear surface of the connecting frame 130 
by means of welding etc. 

The type rotating link 160 is rotatably connected 

to the end of the fixing shaft 132. 

One end of the rotating link 160 is connected to the door 
connecting rod 180 being connected to the door (not shown) of 
the vehicle, and the other end of the rotating link 160 is 
rotatably connected to the operating member 170 being fixedly 
connected to the foothold 150. 

The rotating link 160 and the operating member 170 will 
be explained in detail later referring to Figs. 8 and 9. 
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The door connecting rod 180 is rotatably connected to 
the lower portion of the door connecting bracket 190 being 
connected to the door of the vehicle by a connecting member 
such as bolt. 

5 It is preferable that the door connecting bracket 190 is 

not protruded outwardly from door when it is connected to the 
door . 

In the above-described parts, the structure of the 
front frame 110, the rear frame 120 and the guide bar 140 may 
10 be changed according to the structure of the body frame of the 
vehicle and the position of the door. 

The first fixing bracket 210 and the second fixing 
bracket 220, being used to connect the front frame 110 and the 
rear frame 120 to the body frame or the side member installed 
15 on the lower portion of the vehicle, are shown in Figs. 2 and 
3. 

The first fixing bracket 210 has a plate type first body 
frame connecting portion 211 and a first frame connecting 
portion 212 being integrally formed thereon. 
20 The body frame connecting portion 211 is fixedly 

connected to the body frame by means of welding or by a 
connecting member such as a bolt. A through hole 
corresponding with the through hole formed on the front frame 
110 is formed on the first frame connecting portion 
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212, thereby the front frame 110 may be detachably connected 
to the first frame connecting portion 212. 

The second fixing bracket 220 has a plate type second 
body frame connecting portion 221 and a second frame 
5 connecting portion 222 being integrally formed thereon. 

The second body frame connecting portion 221 is fixedly 
connected to the body frame by means of welding or by a 
connecting body such as bolt. A through hole corresponding 
with the through hole formed on the rear frame 120 is formed 
10 on the second frame connecting portion 222, thereby the rear 
frame 120 is detachably connected to the second frame 
connecting portion 222. 

Next, referring to Figs. 4 and 5, the front frame 110 
will be explained in detail. 
15 The body of the front frame has two first vertical 

portions 111 separated with a predetermined distance and the 
first connecting portion 112 for connecting one side of the 
vertical portion 111. 

The first through hole 111a and the second through hole 
20 111b are formed on each first vertical portion 111, and the 
guide bar through opening 112a and two third through holes 
112b are formed on the first connecting opening 112. 

Further, the first fixing spring supporting portion 113 
is fixedly provided near the first vertical portion 111 in 



order to connect to the first connecting portion 112, and the 
first spring inserting portion 113a is protrudingly formed on 
the first fixing spring supporting portion 113. 

The first upper roller 115 and the first lower roller 
116 are provided on the front frame 110 in order to help the 
moving of the guide bar 140. 

The first upper roller 115 is mounted on the front frame 
110 in a condition in which it is inserted in the first movable 
spring supporting portion 114. And, the roller 115 is 
rotatably connected to the front frame 110 by the first upper 
bolt 118 passing through the second through hole 111b formed 
on the first vertical portion 111. 

At this time, as an elastic member, the first spring 117 
is interposed between the first movable spring supporting 
portion 114 and the first fixing spring supporting portion 
113. 

The length of the second through hole 111b is more than 
twice times of the diameter of the first upper bolt 118. 
Accordingly, when an outer force is applied to the guide bar 
140 in the direction of the arrow, the first upper roller 115 
and the first movable spring supporting portion 114, which 
are connected by the first upper bolt 118, are moved in the 
direction of the arrow. Further, during this time, the first 
movable spring supporting portion 114 is blocked to be moved 
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by the first spring 117, thereby the outer force applied to 
the guide bar 140 is gone. 

The first lower roller 116 is rotatably connected to the 
front frame 110 by the first lower bolt 119, and the first 
lower bolt 119 is connected to the first vertical portion 111 
by a fastening member such as a nut. 

At this time, the first upper roller 115, the guide bar 
140 and the first lower roller 116 are preferably connected 
to be in contact with each other. 

The supporting member 131 is connected between the 
first lower bolt 119 and the outer surface of the first 
vertical portion 111. 

In the structure of the above-described front frame 110, 
the first upper bolt 118 and the first lower bolt 119 are 
detachable, therefore, if necessary, the first upper roller 
115 and the first lower roller 116 may be easily changed. 

Next, the rear frame 120 will be explained in detail 
referring to Figs. 6 and 7. 

The body of the rear frame 120 has two second vertical 
portions 121 with a predetermined distance and the second 
connecting portion 122 for connecting one side of the second 
vertical portion 121. 

The fourth to sixth through holes 121a, 121b and 121 
are formed on each second vertical portion 121, and the guide 
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bar through hole 122a is formed on the second connecting 
portion 122. 

Further, the second fixing spring supporting portion 
123 is fixedly installed on the end of the second vertical 
5 portion 121 to be connected to the second connecting portion 
122. And, the second spring inserting portion 123a is 
protrudingly formed on the second fixing spring supporting 
portion 123. 

The second upper roller 125 and the second lower roller 
10 126 are provided in the rear frame 120 to help the moving of 
the guide bar 140. 

The second upper roller 125 is rotatably connected to 
the rear frame 120 by the second upper bolt 128, and the second 
upper bolt 128 is connected to the second vertical portion 121 
15 by a fastening member such as a nut. 

Further, the supporting member 131 is connected between 
the second upper bolt 128 and the outer surface of the second 
vertical portion 121. 

The second lower roller 125 is mounted on the rear frame 
20 120 in a condition in which it is inserted in the second 
movable spring supporting portion 124. And, the lower roller 
125 is rotatably connected to the rear frame 120 by the second 
lower bolt 129 passing through the fourth through hole 121a 
formed on the second vertical portion 121. Further, the 



second lower bolt 129 is connected to the second vertical bar 

121 by a fastening member such as a pin. 

At this time, as an elastic member, the second spring 

127 is interposed between the second movable spring 

supporting portion 124 and the second fixing spring 

supporting portion 123. 

The fourth through hole 121a is the substantially same 

size as the second through hole 111b of the front frame 110. 

Accordingly, when an outer force is applied to the guide bar 
140 in the arrow direction, the second lower roller 126 and 
the second movable spring supporting portion 124, which are 
connected by the second lower bolt 129, is moved in the 
direction of the arrow. Further, the second movable spring 
supporting portion 124 is blocked at one end to be moved by 
the second spring 127 . Thereby, the outer force applied to the 
guide bar 140 is gone. 

At this time, the second upper roller 125, the guide bar 
140, and the second lower roller 126 are preferably connected 
to be in contact with each other. 

In the above-described rear frame 120, the second upper 
bolt 128 and the second lower bolt 129 are detachable, 
therefore the second upper roller 125 and the second lower 
roller 126 may easily be changed. 



As shown in Fig. 8, the body 161 of the rotating link 160 
isa""i " type . On the bending portion of the body 161 is formed 
the fixing shaft connecting hole 164 being rotatably 
connected to the fixing shaft 132 connected to the connecting 
frame 130 as shown in Fig. 1. 

The operating member connecting hole 162 is formed on 
the end of the body 161, and the operating member 170 is 
rotatably connected to the connecting hole 162. 

A plurality of through type projection 163 are formed on 
the other end of the body 161, and the door connecting rod 180 
is fixedly connected to the through type projection 163. 

Next, the operating member 170 will be explained in 
detail referring to Fig. 9. 

The operating member 170 includes the operating rod 
bracket 171 being connected to the rotating link 160, the 
operating rod 173 being connected to the foothold 150, the 
coil spring 177 covering the operating rod 173 and the nut 176 
being connected to the end of the operating rod 173. 

The operating rod bracket 171 is formed with the 
rotating link connecting hole 172 thereon, thereby it is 
rotatably connected to the rotating link 160. Further, the 
operating rod 173 may pass through the operating rod bracket 
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The operating rod 173 is a long bar, and it is provided 
with the bolt portion 175 on one end thereof and provided with 
the foothold connecting portion 174 being connected to the 
foothold 150 on the other end thereof. 

The outer surface of the operating rod 173 is covered 
with the coil spring 177 having a smaller length than the 
operating rod 173. 

In the above-described structure of the operating 
member 170, the operating rod 173 is inserted into the coil 
spring 177. Afterwards, the bolt portion 175 of the operating 
rod 173 is inserted into the operating rod bracket 171. 
Afterwards, the bolt portion 175 is fastened by means of a 
fastening member such as the nut 17 6. In this structure, if 
an outer force is applied to the operating rod 173 in the B 
direction, the operating rod 173 is moved in the same 
direction and then the coil spring 177 is compressed. 
Accordingly, under the opening of the door of the vehicle, 
when an outer force is applied to the foothold 150 in the B 
direction, only the foothold 150 may be moved toward the body 
frame of the lower portion of the vehicle. 

The operation of the movable side step for a vehicle of 
the present invention having the above-described structure 
will be explained referring to Figs. 10 and 11. 
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Like Fig. 10, if the door 200 is moved in the C direction, 
the door connecting rod 180 and the rotating link 160 are 
rotated in the D direction. At this time, the operating member 
170 is moved in the E direction, and then the foothold 150 is 
5 moved in the same direction. Thereby, when the door 200 of the 
vehicle is opened, the foothold is protruded in front of the 
door 200. 

Further, like Fig. 11, if the door 200 is moved in the 
C direction, the door connecting rod 180 and the rotating 
10 link 160 are rotated in the D' direction. At this time, the 
operating member 170 is moved in the E' direction. And then 
the foothold 150 is moved in the same direction. Therefore, 
when the door 200 of the vehicle is shut, the foothold 150 is 
entered into the lower portion of the vehicle. 
15 According to the movable side step for a vehicle, since 

the movable side step is not protruded during driving, the 
vehicle may be driven more safely. Further, when the vehicle 
is parked, it does not require wide a parking space. 

Further, since the movable side step is protruded 
20 according to the opening of the door, children or the old and 
. the weak may get in or get out of the vehicle safely. 

While the present invention has been particularly shown 
and described with reference to a particular embodiment 
thereof, it will be understood by those skilled in the art that 
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various changes in form and detail may be effected therein 
without departing from the spirit and scope of the invention 
as defined by the appended claims. 



